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Dr Joseph B. Zwischenberger (Lexington, Ky). Paulo Mac-
chiarini’s laboratory is to be congratulated as one of a handful in
the world that can do these long-term studies. What they have
done is put together a system with the Novalung double-lumen
catheter, a CentriMag pump, and a Novalung gas exchange device
in which they used catheters in both the internal jugular vein and the
femoral vein to accomplish total gas exchange with only 2 to 3 L of
flow, and these studies lasted for 72 hours.
A double-lumen catheter has been available since the mid-
1980s, when we designed the first double-lumen catheter. It then
became the standard of care for neonates, eventually going into
children and adults. Recently, the Avalon company has developed
the Elite catheter, which allows percutaneous double-lumen ve-
nous–venous gas exchange for total gas exchange.
Therefore what you have to ask yourself is this: What have they
really done here? They have been able to put together what I would
call a successful system. They have taken a gas exchange device,
a pump, and a catheter; put it together in a component system;
and developed a way of providing systemic anticoagulation. With
that system, they are able to accomplish total gas exchange with
minimum inflammatory mediator activation. Although they did
not in this model, the setup does allow the potential for ambulation,
which we consider the holy grail for a bridge to transplantation and
for long-term respiratory support.
Therefore with that in mind, I have a few questions. First of all,
how did you confirm catheter placement? With a double-lumen
catheter, often location is critical in terms of achieving flow. Sec-
ond, how long could you go without having to change out this sys-
tem? Third, please comment on the potential for ambulation
because many of us believe that ambulation is necessary to provide
a bridge to transplantation or long-term recovery.The Journal of Thoracic and CaDr Macchiarini (Barcelona, Spain). Thank you, Jay.
Concerning the first question, we check where it was placed and
whether it was placed correctly with a chest radiograph. Usually the
tip of this cannula comes just below the right renal vein. Therefore
it is fine because it does not go in the right heart. This was con-
firmed as well at the end of the study through autopsies.
As for the third question about ambulatory issues, I think that
this is a prototype. It is not something that we could immediately
put into the clinical scenario. However, I could imagine that the jug-
ular vein access is something that could be used. We would need,
let’s say, a huge pump because the electronics is something that
you cannot move.
I do not remember the second question.
Dr Zwischenberger. How long could you go without a change
out?
Dr Macchiarini. Well, we did it for 3 days. I think that given
that we did not have requirements like vasoactive drugs or that
we did not do blood transfusions and so forth, we can go for at least
1 week or more, and this is the beauty of this system, with a very
low morbidity profile.
Dr Shaf Keshavjee (Toronto, Ontario, Canada). Paulo, how
did you use the catheter when placing it femorally versus placing
it centrally in terms of recirculation in terms of design? Did you
just switch ports?
Dr Macchiarini (Barcelona, Spain). No, it probably did not
show up in the slides, but we just randomly assigned one pig or
the other to jugular or femoral vein access.
DrKeshavjee. To clarify, I mean in terms of recirculation of ox-
ygenated return with venous blood.
Dr Macchiarini. We evaluated the venous oxygenation to see
whether this mixing would induce hypoxic vasoconstriction, and
the values were greater than 80%. Therefore this is another issue
that we were able to avoid, and the fact is that a lot of holes
are very close to the tip of the cannula, so the distance between
the tip of the cannula and the pulmonary circulation is very
short, and we did not have any influence on these oxygenation
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